Background: Tuberculosis remains a very common infectious disease in Democratic Republic of Congo (DRC). The resistance to drugs worsens the prognosis and the outcome of patients affected tuberculosis and increase their mortality. Objective: To identify factors associated with death among Multidrugs resistant tuberculosis (MDR/RR TB) patients referred to the referential hospital, Centre d'Excellence Damien (CEDA). Materials and Methods: A retrospective cohort study of patients attending health care to the Center CEDA, a referral center for management of MDR/RR-TB in DR Congo. This study included all MDR/RR-TB patients referred from February 1st, 2015 to February 29th, 2017. A multivariate COX regression was performed to identify factors associated with mortality in the target population. Kaplan Meier method described the survival of patients and the comparison of curves was performed by the test of log Rank. Results: 199 patients were included in our study. Male gender was predominant with a sex ratio of 1.3. The mean age of patients was 35.8 ± 13.9 years. Among them, 18 (15.1%) were died. The major complications were Chronicles pulmonary Heart failure (p = 0.035), Chronic respiratory insufficiency (p = 0.004), depression (p = 0.044), undernutrition (p = 0.033), alcohol addiction (p = 0.006) and high smoking (p = 0.019). In multivariated analysis, factors associated to the death were alcohol addiction (HRa = 12.64, 95% CI 2.36 -14.55, p = 0.003), asthenia (HRa = 4.75, 95% CI 1.56 -14.50, p < 0.001), pulmonary consolidation (HRa = 10.01 95% CI 2.34 -12.86, p = 0.02), some chest X-ray abnormalities such as signs of pulmonary 
Introduction
The infection of Mycobacterium tuberculosis (TB) remains one of top ten causes of death in the world, where resource-limited countries are most affected by the disease. The World Health Organization (WHO) has set an objective to reduce by 95% the absolute number of TB deaths in affected countries with ideal to reach this goal by 2035 [1] [2] . To reach this TB end point objective, prior identification of causes of TB related deaths and their risk factors are required to develop appropriated measures and preventive strategies [3] . In DRC, the TB mortality rate is estimated at 54 for hundred thousand habitants, and the goal for National programme against TB (NTP) is to reduce this mortality rate to 40 per hundred thousand by 2017 [1] [2] . However, the achievement of this goal might be hampered by the emergency of TB drug-resistant strains, which are responsible for treatment failure and subsequent mortality [4] [5] . Indeed, among the 132,120 cases of multidrug resistant/Rifampicin resistant tuberculosis (MDR/RR-TB) that were reported in 2016, Word Health Organization (WHO) 1200 originated from DRC; TB mortality were 18% under TB treatment [1] [5] .
The management of MDR/RR-TB cases in DRC has been based on the treatment and monitoring of diagnosed cases as ambulatory patients, this policy has been applied since the detection of first cases of MDR-TB in 1994 [6] . Management of these patients was initially centered in the Kinshasa university Hospital.
From 2012, follow up of MDR/RR-TB patients have been organized within 35 health centers for diagnosis and treatment (CSDT) of MDR/RR-TB; these centers are in different health zones of Kinshasa city [5] . In the context of low-incomes and resource-limited country, hospitals and health centers of DRC face difficulties to hospitalize TB patients who require appropriate and specific cares. The NTP of DRC had requested and obtained a support from a non-profit organization called "Action Damien" for the construction of a referral and specialized center for TB cases: Damien Excellence center "centred" excellence Damien' (CEDA). This hospital has a capacity of 24 beds dispatched in 5 wards, and various services and cares can be provided to TB patients including nutritional support, laundry and outpatient consultation and treatment. The main [7] , and commonly reported factors include the TB multi drug resistance, HIV infection, diabetes mellitus, malignancy, alcohol and malnutrition [3] . Risk of death for a TB patient increases with number of risk factors presents in the same patient [7] .
In DRC, risk factors associated with TB mortality have not been well studied or only scarce information is available. With the increasing number of MDR/RR-TB cases reported in DRC, it has become crucial to identify the factors associated with MDR-TB occurrence and their consecutive mortality [1] . The development of an appropriated strategy to tackle TB mortality in Kinshasa and DRC will rely on the management those risk factors with appropriate preventive measures.
The study aimed to identify factors associated with mortality among MDR/RR-TB patients in Kinshasa in DRC.
Materials and Methods

Study Type and Site of Study
We conducted a retrospective cohort study to identify risk factors of MDR/RR-TB 
Conceptual Definition of Terms
For an objective interpretation of patients' results, we have provided a conceptual definition to some terms used in this study:
• Anemia not tolerated: when the Hemoglobin rate if less than 10 g/dl with tachycardia, shortness of breath and dizziness.
• Asthma: When a patient had a known history of asthmatic disease or symptoms, wheezing and acute chest syndrome, with symptoms revolving with bronchodilator administration.
• Asthenia: per WHO performance scale when the score is higher than 1.
• Atelectasis: Chest X-ray showing hilar triangular opacity with diaphragmatic attraction [8] .
• Cavitary syndrome: radiographic images of pulmonary roundness, single or multiple, surrounded by an irregularly contoured wall, resulting from the destruction of the parenchyma of the lungs sometimes associated with a drainage bronchus [8] .
• Chronic pulmonary obstructive disease (COPD): when the spirometry Tiffeneau-Pinelli index is less than 70 (Tiffeneau-Pinelli < 70).
• Chronic pulmonary heart disease: right ventricular pressure overload and dilatation of the right ventricle on echocardiography. • Coma: Loss of consciousness with a Glasgow Score of less than 10.
• Death: irreversible cardiorespiratory arrest. Death certificate mentioning the date and time of death.
• Depression: Hospital Anxiety and Depression Scale (HAD). Total > 11 with specialized opinion of the Neuro Psycho Pathological Center (CNPP) of Kinshasa [9] .
• Diabetes Mellitus: History of Diabetes, Fasting Glucose > 126 mg/dl twice with glycated hemoglobin > 6 IU/L.
• Extensively drug resistance tuberculosis (XDR TB): This is a multidrug-resistant tuberculosis with fluoroquinolone resistance and resistance to at least one of three second-line injectable drugs (amikacin, capreomycin and kanamycin) [1] .
• Pre-Extensively Drug resistance tuberculosis (pre-XDR TB): This is a multi-drug resistant tuberculosis with fluoroquinolone resistance or resistance to at least one of the three second-line injectable drugs (amikacin, capreomycin and kanamycin) [1] .
• HIV: when two tests with different principles of detection of HIV Antibodies were positive, determine and unigold were used [6] [10].
• Hydropneumothorax: chest X-ray showing air and fluid in the pleural space.
• Hypertension: Blood pressure > 140/90 mmHg and history of Hypertension.
• Malaria: the diagnosis was made in the presence of a positive thick spot or a positive plasmodium falciparum rapid diagnostic test [11] .
• Multidrug-Resistant Tuberculosis (MDR-TB): it is a tuberculosis whose germ is resistant to the two major first line anti-tuberculosis drugs: isoniazid and rifampicin [1] .
• Pleural effusion syndrome: abolition of the transmission of vocal vibrations, abolition of vesicular murmur and fluid dullness [8] .
• Pulmonary consolidation: clinical and radiological signs of pulmonary consolidation [8] .
• Pulmonary embolism: Thrombus in the pulmonary artery was confirmed by computed Tomography pulmonary angiography [12] .
• Pulmonary fibrosis: Chest X-ray and thoracic Tomodensitometry with interstitial, retraction, calcifications and/or destroyed lung [8] .
• Rifampicin Resistant Tuberculosis (RR TB): This is a tuberculosis whose germ is resistant to rifampicin diagnosed by the phenotypic or genotypic method with or without resistance to other antituberculosis drugs [1] .
• Sepsis: Systolic blood pressure ≤ 100 mm Hg, Respiratory rate ≥ 22/min, Confusion, SOFA score increase of at least 2 points and/or positive blood culture [13] .
• Stroke: CT scan image showing cerebral infraction foci, cerebral edema, he- 
Statistical Analysis
Data were input and analyzed using the statistical software SPSS 21 (IC Chicago).
Descriptive data were presented as mean with their standard deviations for normally distributed variables. Comparison between two groups was measured using t student test for continuous variables, Chi-square or F fisher tests were used to compare categorical variable data. Cox regression analysis was used to determine the predictors of mortality among MDR/RR-TB patients, reporting hazard ratio (HR) with a 95% confidence interval (CI). Kaplan-Meier survival analysis was applied to describe the survival rate between the date of admission in the hospital and the end-point, death (completed) or discharge of the patient (censored). Log-rank test was used to compare the survival curves between the two groups. Only curves with statistical significance were considered in this study, for a p < 0.05 data were considered as statistical significant.
Results
General Characteristics
One hundred nineteen patients with confirm MDR/RR-TB were admitted in the Damien Excellence Center during the study window time of our research. Most patients were male with a sex ratio of 1.3. The mean age of participant was 35.8 (13.9) years old. Eighteen patients (15.1%) died during their admission in the hospital. In addition, more than half of MDR/RR-TB (60.5%) patients were single, and patients without occupation were dominant with about a third of participants (35.3%) ( Table 1) .
Information about symptoms, clinical signs and laboratory analysis were collected from patients' file when available. Cough (74.8%) and dyspnea (64.7%)
were the most frequents symptoms presented by the patients (Table 2) , while weight loss (71.4%) and fever (64.7%) were predominant general signs. Pulmonary consolidation and respiratory distress syndrome constituted the main major signs with 62.2% and 26.9% respectively ( Table 2) . Three patients MDR/RR-TB patients were admitted for a coma; two patients had Stroke and one patient had coma due to hypoglycemia.
An increase of white blood cells count was observed in the group of patients who died during the admission time in hospital ( were the isolated bacteria in blood culture of five patients (Table 3) .
Information on complications and co-morbidity among MDR/RR-TB patients were collected to determine whether there was any pattern in the deceased group (Table 4) . Undernutrition (59.7%) and severe anemia (42.8%) were most frequent. Proportion of depression, chronic respiratory insufficiency and chronic pulmonary heart disease were high among patients who died during their hospitalization (Table 4) .
Factors Associated with Mortality
A univariate logistic regression was used to identify risk factors associated with mortality among MDR/RR-TB patients (Table 5) , and statistical significance was observed with Chronic pulmonary heart disease, asthenia, alcohol, presence of pulmonary consolidation, combine alveolar and interstitial syndrome, and pulmonary fibrosis. A multivariate analysis was subsequently applied to assess the effect of multiple factor on the mortality of MDR/RR-TB patients. Five independent factors remained significantly associated with death; these factors include asthenia, the presence of pulmonary consolidation, chronic respiratory insufficiency, chronic pulmonary heart disease, alcohol and pulmonary fibrosis (Table 5) . Alcohol increased the risk of death by 13 times, followed by pulmonary consolidation with 10 times the risk of death. 
Survival of Analysis
The probability of patients' survival following MDR/RR-TB hospitalization was 88.2%, 87.4% and 84.9% respectively at 1, 2 and 3 months of cases management ( Figure 2 ). The first month of treatment initial was the most critical in cases management with 11.8% of death. The global median of survival among all patients was 2 months (IQR: 1.5 -4).
Since cough was the main symptoms at admission, we compared the survival rate between patient with or without patients (Figure 3 ), survival rate was higher in the group of patients without cough than with cough (p = 0.017). Similar result was also observed when patient survival was compared following the presence of pulmonary fibrosis, survival rate was reduced among patient with fibrosis (p = 0.039).
All patients had received some medication depends on the cicrumstances of the case: Hypercaloric diet, oxygen therapy, antimalarial drugs, corticoid, antibiotique, bronchodilators, antiretroviral therapy, insulin therapy, anxiolytic, anticoagulant, thoracic drainage, hypertonic dextrose injection and antitubercular drugs were given.
Discussion
Previous studies have reported various factors associated with mortality among TB patients [3] [7] [15] . TB drug resistance, HIV infection, diabetes mellitus, cancer, alcohol and malnutrition are among the frequently observed factors [15] . The risk of death is increasing with the number of those risk factors for the same patient. In this study, sociodemographic parameters did not have any effect on the survival of TB patients unlike previously reported studies [16] [17] . This discrepancy might be explained by the design of our study, which included only the patients with MDR/RR-TB and admitted in the referral hospital of Kinshasa.
In this study, many clinical signs were found in association with patients' death, these signs are related to a poor clinical evolution despite the specific anti TB therapy observed in ambulatory or out patient management. Severe anemia was observed among all MDR/RR-TB patients, and was associated with death among TB patients [21] . Unlike previous reports, anemia was not associated with death in this study, all patients with suggestive signs of severe anemia received rapid care including blood transfusion at the Damien Excellence center, thus reducing considerably the risk of death due to anemia.
Hyperleucocytosis was associated with death among TB patients in this study, systematically screening for other bacterial infections would reduce the risk of death due to sepsis [13] [22] [23] . We had identified nine cases of TB associated with sepsis, including 5 patients with blood culture positive for common bacteria. These patients had a low compliance to TB regimen treatment and a Chext X-ray with bilateral tuberculous lung destruction, which might have provided a good environment for bacterial pneumonia.
Radiographic lesions were associated with mortality among TB patients in our study, especially fibrosis and combined alveolar and interstital syndrome. In
Niger, Piubello had observed extended radiographic lesions without fibrosis, and the outcome of patients was better if compared with this study [14] . Fibrosis was observed among MDR/RR-TB patients in our study, and those lesions are suggestive of late TB diagnosis. Pulmonary fibrosis usually is associated with a chronic respiratory failure and a poor prognosis. Most patients enrolled in this study had at least two histories of tuberculosis prior to the diagnosis of MDR/RR-TB ( [26] have recommended to include the assessment of these common complication in the management and monitoring of TB and MDR/RR-TB patients.
Other associated morbidities such chronic obstructive bronchopneumonia, asthma, sepsis, malaria and thromboembolic pathologies were rather associated with increased morbidity than mortality of MDR/RR-TB patients (Table 4) , this condition might be explained by the rapid case management in the Damien Excellent center with time effective diagnosis and treatment.
Five factors were associated with mortality in a multivariate analysis ( no significant association in the current study. The number of followed subjects in this study was smaller than in previous reports, which might explain the difference in the significance of some factors.
The survival rate of hospital-admitted patients was influenced by the presence of lung fibrosis, and Ralph et al. have reported similar results [27] . Therefore, it is crucial to initiate an early management of TB cases to prevent the pulmonary sequels that can cause chronic pulmonary insufficiency.
The current study has targeted only patients admitted in a referral hospital with MDR/RR-TB with a limited number of patients during the study window's time. A future study should integrate treatment outcomes of at a large scale of TB patients to increase the statistical power. Despite the limited number of subjects, this study could identify factors associated with poor outcomes of out-patient's management of MDR/RR-TB cases in Kinshasa, including the associated complications and co-morbidities.
Conclusion
Mortality among MDR/RR-TB patients in DRC can be reduced by an effective control of alcohol addiction, an improvement of nutritional status of patients with an appropriated dietetic regimen, early detection of drug resistance and appropriated management of diagnosed cases without delay to prevent irreversible complications. HIV infection, depression, chronic pulmonary heart disease and diabetes mellitus are potential co-morbidities susceptible to affect the outcome of MDR/RR-TB management, and should not be neglected to improve the life quality of patients. The national program against tuberculosis should include the management these risk factors in the strategic plans to reduce mortality.
